It is well known that the function of the anterior pituitary is controlled by hormones secreted from several peripheral endocrine glands.
In the previous reports from this laboratory, TONOUE and YAMAMOTO 14-18) and HOSHINO et al.2, 3) showed that transport and incorporation of amino acids were stimulated in rat anterior pituitary after either thyroidectomy or adrenalectomy. Injection of thyroxine (T4) or glucocorticoids to thyroidectomized or adrenalectomized rats was found to depress the increased transport and incorporation. In vitro addition of these hormones was also highly effective in depressing these two activities.
Since Na+, K+-activated ATPase or transport ATPase (tATPase) has been reported to participate in amino acid transport in several tissues 1, 5, 7, 8, 19, 20) , it was of interest to investigate changes in pituitary tATPase activity after thyroidectomy, adrenalectomy or administration of thyroid hormones or glucocorticoids in vivo and in vitro. Another purpose of this experiment was to compare the effects of these hormones on tATPase of the anterior pituitary and the thyroid.
Thyroidal tATPase was stimulated specifically by estrogens but was not sensitive to either thyroid or adrenocortical hormonesi 12). A part of the present results has been reported preliminarily 13).
genized with 10 ml ice-cold distilled water brought to pH7.5 by the addition of 1 mM NaHCO3.
Pituitary cell membrane was prepared as was described before .n) The final preparation was resuspended in 3.4-4.5ml distilled water (protein concentration , 0.4-0.7mg/ml) and used for ATPase assay. The reaction mixture and assay procedures were the same as described before .12) ATPase activity was assayed both in the presence of Mg++, Na+ and K+ (total ATPase) and in the presence of Mg++ only (Mg++-ATPase).
The difference between these two assays showed tATPase activity. Measurement was made in duplicate, and the mean values, which were very close each other, were shown in each of the following data.
Each series of experiment was carried out at least three times for confirmation of the result . The percent increase of tATPase were 49 to 128. Mg-+-ATPase was also activated (57-76%) by thyroidectomy. and inhibition of this enzyme activity by thyroid hormones and glucocorticoids may cause certain changes in ionic balance of Na+and K + inside and outside the anterior pituitary cells , and these changes may have a certain connection with the mechanisms of negative feedback regulation of the anterior pituitary functions.
Effectiveness of thyroid and adrenocortical hormones in vivo after a short time lag of a few hours and in vitro at concentrations close to physiological level indicates that these hormones directly depress tATPase of rat anterior pituitary.Therefore, tATPase can be called one of the target enzymes of hormones, of which only a few, such as adenyl cyclase,11) are known.
It is difficult to understand the fact that tATPase from different tissues, which has apparently similar properties, is quite different in susceptibility to hormones.
The enzyme derived from rat anterior pituitary was depressed specifically by thyroidal and adrenocortical hormones, but not by other steroid hormones.
The enzyme of pig thyroid was only sensitive to estrogens, not to adrenal cortical hormones, androgens and thyroid hormones.
The enzyme from rat brain was affected by none of these hormones.
This kind of thing is generally ascribed to so-called tissue specificity but we have no explanation about it.
M++-ATPase was different from tATPase in response to hormone administration.
The former enzyme was activated by either thyroidectomy or adrenalectomy, but neither injection in vivo nor addition in vitro of thyroidal or adrenocortical hormones did change the activity of the enzyme obtained from intact, thyroidectomized or adrenalectomized rats. Therefore, Mg++-ATPase may not be a target enzyme of these hormones, and activation caused by thyroidectomy or adrenalectomy may be an indirect effect of the lack of these hormones. 
